Lipoblastoma is an uncommon benign lipomatous tumor, occurring typically in children less than 3 years of age. The magnetic resonance image (MRI) is a useful tool for diagnosis of lipoblastoma; its imaging typically shows high-intensity signals on both T1-weighted (T1-W) and T2 weighted (T2-W) images. Here, we present a 12-year-old female patient with a painless mass on the anterior right shoulder. MRI showed the mass with low-intensity signals on T1-W and high-intensity signals on T2-W images. Because of the atypical age and MRI findings, it was difficult to make a conclusive diagnosis of the tumor as lipoblastoma preoperatively. Histopathological examination of the excised tumor showed spindle-shaped or stellate cells embedded in the myxoid matrix, and a few small irregular clusters of mature fat cells that are separated by connective tissue septa. There were some immature, lipoblast-like cells dispersed. These findings are consistent with lipoblastoma, and myxoid liposarcoma was considered as one of the differential diagnosis. We finally diagnosed the tumor as a lipoblastoma for the reasons that there were many mature fat cells and no atypical cells for a myxoid liposarcoma. The postoperative course was uneventful and no recurrence was observed 5 years after the operation. The patient presented is worthy of note due to the unusual characteristics of the tumor. Even in the case of adolescent or older patients with atypical imaging, lipoblastoma should be considered as one of differential diagnosis.
Lipoblastoma is a rare benign soft-tissue childhood tumor occurring most commonly in children less than 3 years of age (Chung and Enzinger 1973; Mentzel et al. 1993) , and magnetic resonance image (MRI) is a useful tool for its diagnosis and preoperative evaluation (Reiseter et al. 1999) . MRIs of this type of tumor are typically characterized by high-intensity signals on both T1 weighted (T1-W) and T2 weighted (T2-W) images (Letourneau et al. 1993) . We report a 12-year-old female patient with lipoblastoma in the shoulder, which was difficult to diagnose preoperatively because of the age and its atypical MRI findings. Meanwhile, the presented tumor showed generally low-intensity signals on T1-W, and high-intensity signals on T2-W images. These findings were not consistent with lipomatous tumor, and finally we made a diagnosis considering all findings obtained.
Clinical Findings
A 12-year-old female was referred to our clinic with a 3-month history of a painless mass on the anterior right shoulder. The patient had no history of trauma or constitutional symptoms. Physical examination showed a 6 × 3 cm elastic soft mass on the anteromedial aspect of the right humerus. The mass was non-tender, well circumscribed, and distinct from surrounding tissue, and did not pulsate. The overlying skin showed none of reddening, increased warmth and vein distention. Neurological examination and pulses of the upper limbs were normal. Results of laboratory tests were within normal limits.
Plain radiography of the right shoulder showed no abnormal calcifications and no abnormalities of the humerus. MRI showed that the mass was well defined and located between the deltoid and greater pectoral muscles (Fig. 1) . The mass generally showed low-intensity signals on T1-W and high-intensity signals on T2-W images. There were areas that showed high-intensity signals on T1-W, and low-intensity signals on T2-W images. With fat-suppression sequences using short T1 inversion recovery (STIR), the mass showed generally high-intensity signals. After intravenous administration of a gadolinium-based contrast material, the tumor image was weakly enhanced. Thallium scintigraphy showed no intense uptake in the tumor. Therefore, it was considered that alternative diagnoses include hemorrhage after rupture of muscles, myxoma, neurinoma as a benign tumor, and myxoid liposarcoma as a malignant tumor.
Due to the findings above, our clinical impression was that it was not a lipomatous tumor.
A biopsy was considered essential to make a definite diagnosis. An excisional biopsy was chosen because it could preserve the neurovascular band in case of additional resection if the tumor turned out to be malignant.
During the operation, the deltoid muscle was split and an incision was made directly into the tumor. There was no invasion found into any of the surrounding tissue, and the mass was completely excised. Macroscopically, the mass was well-circumscribed, elastic soft, yellowish and homogenous.
Histopathological examination showed the tumor to be well encapsulated. Spindle-shaped or stellate cells were embedded in the myxoid matrix, and a few small irregular clusters of mature fat cells were separated by connective tissue septa of varying thickness. There was a variable degree of cellular differentiation, and vascularization was clearly evident. There were some immature, lipoblast-like cells and mesenchmal cells dispersed throughout (Fig. 2) . Ultrastructurally, the tumor cells were irregularly stellate, and cytoplasmic projections were observed engulfing the surrounding myxoid stroma, resulting in a vacuolated appearance. The cytoplasm was rich in filaments, contained small vesicles, which were focally clustered, and also contained vacuoles. A few cells possessed fat droplets (Fig. 3) .
These features were consistent with lipoblastoma, and myxoid liposarcoma is considered as one of the differential diagnosis. Finally, we diagnosed the tumor as a lipoblas- toma for the reason that there were many mature fat cells, no atypical cells and small amount of vascularization for a myxoid liposarcoma. Furthermore, the lobulated appearance of the tumor, which is characteristic of lipoblastomas, supported this diagnosis. The postoperative course was uneventful and no recurrence was observed 5 years after the operation. The patient and her family have provided permission to publish these features of her case, and the identity of the patient has been protected.
Discussion
Lipoblastoma is a rare, benign neoplasm that consists of immature fat cells at various degrees of maturity and occurs exclusively in childhood, with a male predominance between 1.5 and 3:1 (Chung and Enzinger 1973; Stringel et al. 1982) . It has a good prognosis, and does not behave aggressively or metastasize, and therefore the treatment of choice is complete but conservative excision (Chung and Enzinger 1973; Mentzel et al. 1993; Coffin 1994; Gilbert et al. 1996) . This type of tumor is rare in patients older than 8 years, however, it has been reported in a number of patients over 10 years of age (Reinders et al. 1983; Jimenez 1986; Gisselsson et al. 2001) . In the present report, the patient was 12 years old and was considered relatively old for the condition, and hence it was considered to be rare. (Table 1) Pathological features of lipoblastoma include a wide spectrum of adipocytic differentiation, in which mono-and multivacuolated lipoblasts are admixed with mature adipocytes. The adipocytic cells are often set in a variably myxoid matrix containing spindle or stellate mesenchymal cells, and the tumor is usually organized into lobules, separated by fibrous septae (Weiss and Goldblum 2008) .
The ultrastructural features of lipoblastoma are variable. As in normal developing fat, the cells show a wide morphologic spectrum ranging from immature mesenchymal cells and preadipocytes to maltivacuolar lipocytes. The lipoblasts contain numerous vesicles, round to oval mitochondria, and well-developed Golgi membranes. The present patient showed that the tumor cells contained small vesicles and vacuoles. A few cells possessed fat droplets as a mature adipocyte shows. And these cells were observed engulfing the surrounding myxoid stroma, which is compatible with the features of both lipoblastoma and mixoid liposarcoma. In fact, it is reported the principal differential diagnostic consideration of lipoblastoma is mixoid liposarcoma (Weiss and Goldblum 2008) .
The origin of this disease is still unknown; however, adipocytic progenitor cells are considered to be one of the candidates of lipoblastoma. Gisselsson et al. (2001) reported chromosomal rearrangements involving band 8q12 in four lipoblastomas. Each of these alterations targeted the PLAG1 oncogene, which encodes a zinc-finger transcription factor, expressed primarily in fetal tissues and only at very low levels postnatally. They propounded a possible mechanism of tumorigenesis of the disease is that the presence of PLAG1 overexpression transforms mesenchymal progenitor cells to lipoblastoma cells, with various degrees of proliferation and differentiation (Gisselsson et al. 2001) . It might be an explanation why this disease occurs in younger age, because such progenitor cells are only present in the first few years of life (Gisselsson et al. 2001) .
To achieve a diagnosis, the patient's age, gender, the location of the tumor, radiological features, and histological findings are of some help. However, diagnosis in somewhat older patients can be problematic and, to a degree, arbitrary (Mentzel et al. 1993) . Mentzel et al. (1993) presented a patient diagnosed with myxoid liposarcoma that could be called a lipoblastoma if the patient had been 10 years younger. In the present report, the patient age was relatively old and it was difficult to make a differential diagnosis between myxoid liposarcoma and lipoblastoma. Reiseter et al. (1999) reported that MRI is an essential tool for diagnosis and preoperative evaluation of lipoblastoma. MRI can show anatomical detail, which is essential for successful radical tumor excision. Also, in general, although lipoblastoma mostly gives a high-intensity signal on both T1-W and T2-W images, it may be hypointense and more heterogeneous with subcutaneous fat on the T1-W image (Letourneau et al. 1993; Gilbert et al. 1996) . However, in the present patient, the mass was found to be generally homogenous with low-intensity signals on T1-W, and with high-intensity signals on T2-W images. Furthermore, with fat-suppression sequences, the mass showed generally high-intensity signals. These findings are non-specific, but they are not consistent with lipomatous tumors. In this patient, it is possible that the tumor contained a mucinous matrix, resulting in generally low-intensity signals on the T1-W image. Thus, it should be noted that lipoblastoma could show atypical MRI findings.
Conclusion
We present a patient with lipoblastoma that shows unusual MRI findings.
